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■ pURPOSE: To improve the film quality of sidewall as well astjie^gtep^coverage 
etc. in the formation of thin film by making the directiyityof ion random by 
1 a method wherein deposition, etching and dopingpf^fne thin film or surface 

J processing are performed in a specimen chambefwhile changing the magnetic 

j field near the specimen chamber using a pjasfna device with a plasma producing 

I chamber and the specimen chamber^^ 

| CONSTITUTION: Outer electromagnets 8 are provided outside the part near a 
specimen base 6 to modulate^tfie magnetic field near the specimen base 6. The 
size and direction of th^rfiagnetic field are varied with time by changing the 
level or both the leveLand direction of the current fed to the electromagnets 
8. For example./^ part of magnetic force line 10 generated by the outer 
electromagnets^ at a specified time generates the other magnetic force line 
i 10 in the reverse direction to a divergence magnetic field 9 to modulate the 

; magneUc'iield near the specimen 7. Through these procedures, the moving 

, state^dt ion can be made random by changing the level and direction of current 

enabling the film quality e.g. in the sidewall of step difference part and other 
i #?gion to be equalized. 
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1: plasma chamber, 2: microwave oscillator, 3: waveguide 
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PURPOSE: To enable steam to be fed at low pressure in parallel with gasses 
fed at high pressure by a method wherein multiple pipes comprising gas feeder 
means respectively and directly opening into a plasma producing chamber are 
respectively and independently actuated without interfering with each other. 

CONSTITUTION: Multiple pipes 122 comprise gas feeder means 12; one pipe 
feeds oxygen and nitrogen or dinitrogen oxide; the other pipe feeds steam; 
and both pipes open into a plasma producing chamber 1. Furthermore, mass 
flows 121 as flow rate controllers are provided in respective pipes 122 compris¬ 
ing the gas feeder means 12; one pipe is provided with an oxygen source, nitro¬ 
gen source, etc., in the upstream; the other pipe is provided with steam source 
124 through the intermediary of a needle valve 123. When steam is added to 
a reactive gas in case down flow ashing process using oxygen gas is performed, 
the ashing rate is increased, however, oxygen and nitrogen or dinitrogen oxide 
as well as steam are smoothly and directly fed to the plasma producing chamber 
1 by gas feeder means 12 to show the excellent ashing rate. 
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(54) DRY ETCHING DEVICE 
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PURPOSE: To contrive the equalization of an etching rare by a method wherein 
heater located it a place to correspond to a part, in which the etching rate to 
is slow, among a plurality of heaters is actuated independently amj^he-'-partAs heated. 
CONSTITUTION: A grounded tabular upper electrode 14 and^a^taTmlar lower electrode 
15 arranged in opposition to this electrode are provided]in an etching chamber 11. 
The electrode 15 has a protruding part 20 foyr-^holding such a sample A as a wafer 
to be etched at its upper part and moreover^ with a circulating path 21 for a cooling 
water 21a provided in its inter)or^for'Folding uniformly the temperature of the whole 
electrode, heaters 22 ranging^from several pieces to several hundred pieces are buried 
uniformly on the circulaHhg path 21 like the squares on a gobang. Variable power 
sources, 23 are respectively connected to each heater 22 and the heaters are respectively 
designed in a^sfructure heatable independently. Some heater 22 located at a place 
to corresDpha to a part, in which an etching rate, to the sample is slow, is actuated 
by the grower source 23 connected to the heater 22 and the part is heated until the 
etching rate becomes an etching rate equal with that in other regions of the wafer. 
Thereby, the excellent' uniformity of the etching rate can be obtained in the wafer 
simply and precisely. 
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